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M i t  d e n  b e i d e n  M e t h o d e n ,  d e r e n  L e i s t u n g s f g h i g k e i t  
b e k a n n t  war ,  ist kein Piezoe//eht nachweisbar. Die Ver-  
s u c h e  y o n  HETTICH u n d  STEINMETZ 1 u n d  MASON u n d  
OWSTON * g e b e n  dasse lbe  E r g e b n i s .  D a g e g e n  h a b e n  sich 
die R e s u l t a t e  v o n  I~OSSMANN 3 n i c h t  bes t i t t i g t ,  w i ew oh l  
de r  y o n  i b m  b e h a u p t e t e n  E x i s t e n z  y o n  e l e k t r i s c h e n  
Zwi l l ingen  A u f m e r k s a m k e i t  g e s c h e n k t  w o r d e n  w a r  u n d  
tel ls  seine e igene  V e r s u c h s f t i h r u n g  4 r e p r o d u z i e r t  w u r d e .  
Aus  ROSSMANNS zah l enm i t s s i ge r  A n g a b e  ffir d e n  P iezo-  
m o d u l  (E f fek t  10mal  grSsser  als  T u r m a l i n  in  de r  M e t h o d e  
yon  BERGMANN) wf i rde  s ich  e ine  e l e k t r o m e c h a n i s c h e  
K o p p l u n g  yo re  u n w a h r s c h e i n l i c h  h o h e n  W e r t  0,1 er- 
geben .  Aus  d i e s e m  E r g e b n i s  d a r f  n o c h  n i c h t  o h n e  wei-  
t e res  ge fo lge r t  we rden ,  dass  E i s  e ine  n i c h t p o l a r e  S t r u k t u r  
hAtte ,  i n d e m  nAml ich  e ine  Aussers t  k le ine  K o p p l u n g  auf  
G r u n d  de r  s eh r  l o c k e r e n  S t r u k t u r  des  E ises  m 6 g l i c h  is t .  

S. STEINEMANN 

Eidg. Institut liar Schnee- und Lawinen/orschung, 
Weissfluh~och-Davos, den 10. Februar 7953. 

Summary 

P i e z o e l e c t r i c i t y  of ice was  i n v e s t i g a t e d  b y  t w o  m e t h o d s  
whose  s e n s i t i v i t y  was  d e t e r m i n e d  s e p a r a t e l y .  No ef fec t  
h a s  b e e n  f o u n d .  A n  e l e c t r o m e c h a n i c a l  c o u p l i n g  of 10 -a  
or  a c o r r e s p o n d i n g  p iezoe lec t r ic  m o d u l u s  of 1-5 × 10 -~ 
(s tar .  cl.bs, d y n  -1) wou ld  h a v e  b e e n  t h e  lower  l i m i t  for  
d e t e c t i n g  p iezoe lec t r i c i ty .  Specia l  a t t e n t i o n  was  g i v e n  to  
t h e  se lec t ion  of  h o m o g e n e o u s  c r y s t a l s  for  t h e s e  tes t s .  
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Chemical Components of Plant Cuticle, with 
Special Reference to the Triterpenoid 

Constituents 

T h e r e  h a s  b e e n  no  r e p o r t  on  t h e  c h e m i c a l  c o m p o n e n t s  
of p l a n t  cu t i c l e  s ince  t h e  w o r k  of LEE a n d  PRIESTLEY 1 
a n d  of LEGG a n d  WHEELER 2. F u r t h e r ,  t h e  t r u e  c h a r a c t e r  
of  c u t i n  h a s  s ca r ce ly  b e e n  s t u d i e d .  W e  h a v e  e x a m i n e d  
m i c r o c h e m i c a l l y  t h e  l eaves  of some  600 k i n d s  of J a p a n e s e  
p l a n t s  a n d  r e a c h e d  t h e  c o n c l u s i o n  t h a t  n e a r l y  300 con-  
t a i n  t r i t e r p e n o i d s  s u c h  as ursol ic  acid,  e tc .  

T h e  m i c r o c h e m i c a l  p r o c e d u r e  is as fo l lows:  Procedure I. 
A d r o p  of  ace t i c  a n h y d r i d e  is p l a c e d  on  a p l a n t  leaf ,  
w h i c h  is h e a t e d  f r o m  be low b y  a s m a l l  f l a m e  for  few 
seconds  u n t i l  t h e  s u b s t a n c e  c o n t a i n e d  in  t h e  cu t ic le  of a 
leaf  h a s  d i s so lved  in  t h e  l iqu id .  I t  is t h e n  s u c k e d  i n t o  a 
c a p i l l a r y  t u b e  of ca. 1 m m  d i a m e t e r .  To  t h i s  is a d d e d  a 
v e r y  s m a l l  q u a n t i t y  of conc.  s u l p h u r i c  acid ,  t o  w h i c h  t h e  
r ed  c o l o r a t i o n  of LIEBERMANN'S r e a c t i o n  occurs  if  some  
t r i t e r p e n o i d s  ex i s t  in  t h e  leaf.  

Procedure II.  A d d  a c r y s t a l  of t r i c h l o r o - a c e t i c  ac id  to  t h e  
m i c r o s u b l i m a t e  of p l a n t  leaf  in  a s m a l l  t e s t  t u b e ,  a n d h e a t  
u p  to  l l 0°C ,  a v io le t  or  r ed  c o l o u r  occurs  in  genera l ,  
wh i l e  in  t h e  case  of p h y t o s t e r o l s ,  cho l e s t e r o l  or  r e l a t e d  
s u b s t a n c e s  t h e  d i s c o l o r a t i o n  b e g i n s  b e t w e e n  r o o m  t e m -  
p e r a t u r e  a n d  60°C. B y  t h i s  m e a n s ,  t h e  t r i t e r p e n o i d  
s u b s t a n c e s  d e t e c t e d  b y  t h e  p r o c e d u r e  I .  c a n  be  p r o v e d  
to  be  t r i t e r p e n o i d s .  
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A m o n g s t  t h e  p l a n t s  e x a m i n e d ,  t h e  fo l lowing  families 
were  f o u n d  t o  h a v e  a h i g h  c o n t e n t  of t r i t e r p e n o i d s :  
Capri]oliaceae, Scrophulariaceae, A pocynaceae, Gentiana- 
ceae, Oleaceae, Piloraceae, Ericaceae, Araliaceae, Corna- 
ceae, Myrtaceae, Eleagnaceae, Thymelaeaceae, Theaceae, 
Ulmae, Aquifoliaceae, Rosaceae, Trochodendraceae, Be- 
tulaceae, Myricaceae. W e  also f o u n d  t h a t  mel i s sy l  alcohol  
is w i d e l y  d i s t r i b u t e d ,  a c c o m p a n y i n g  t h e  t r i t e rpeno id s .  
S ince  t h e  cu t ic le  of t h e  l eaves  of Ilex lati]olia R.  Br .  was 
t h e  t h i c k e s t  a m o n g  t h e  h u n d r e d s  of p l a n t s  e x a m i n e d ,  
t h e s e  l eaves  were  bo i led  w i t h  60 % zinc ch lo r ide  so lu t ion  
ac id i f i ed  w i t h  h y d r o c h l o r i c  ac id  a n d  w a s h e d  w i t h  water .  
F ina l l y ,  t h e  cu t i c l e  was  pee l ed  off. W e  o b t a i n e d  the  
fo l lowing  a n a l y t i c a l  d a t a  of  t h e  cu t i c l e  : 

P a r t  so lub le  in  m e t h a n o l  a n d  c a r b o n  t e t -  
r a c h l o r i d e  . . . . . . . . . . . . . .  29-0 % 

P a r t  s a p o n i f i a b l e  b y  5 % m e t h a n o l i c  c aus t i c  
p o t a s h  . . . . . . . . . . . . . . .  24.6 % 

Cellulose,  u ron ides ,  l ignin ,  e tc  . . . . . . .  60.4 % 
Ash  . . . . . . . . . . . . . . . . . .  6.0 % 

T o t a l  . . . . . . . . . . . . . . . . .  100 % 

T h e  r e su l t s  of  a n a l y s i s  in  d e t a i l  a r e :  
Urso l ic  ac id  . . . . . . . . . . . . . .  
Mel issy l  a l coho l  . . . . . . . . . . . . .  
L i g n i n  1 . . . . . . . . . . . . . . . .  
Cel lulose . . . . . . . . . . . . . . . .  
R e s e n e  . . . . . . . . . . . . . . . .  
F a t t y  ac id  . . . . . . . . . . . . . . .  
P o l y m e r  of f a t t y  ac id  2 . . . . . . . . . .  
U r o n i d e  s . . . . . . . . . . . . . . .  
G lyce ro l  4 

0 .68% 
0.32% 

38.0 % 
1e.2 % 
10.2 % 
12.0 % 
11.0 % 

2.0 % 
. . . . . . . . . . . . . . .  t r a c e  

T h e  s i m i l a r i t y  of t h e  r e su l t s  t o  t h o s e  o b t a i n e d  wi th  
t h e  c o r k  of Quercus Saber ~ is n o t e w o r t h y .  
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Zusammen/assung 

Die T a t s a c h e ,  dass  T r i t e r p e n o i d  e in  a l l g e m e i n e r  und  
w i c h t i g e r  B e s t a n d t e i l  de r  p f l a n z l i c h e n  K u t i k u l a  sein 
muss ,  w u r d e  n a c h g e w i e s e n .  

x Only 1.5% of methoxy group could be estimated. 
2 On acidifying the saponified liquid, there separated at once a 

solid, insoluble in any solvent, which became a black hard mass upon 
drying. 

3 Estimated by LEF~VRE'S method. In addition glucose and the 
derived glucosazone were found to exist by paper chromatography, 
using the solvent, Collidine: Phenol:Acetic acid:Water = 4:2:3:1. 

4 Detected by the method of F. FEIGL : ~ Qualititative Analyse mit 
Hiife yon Tfipfelreaktion~. 

6 H .  E .  FIERZ-DAvID, Exper. 1, 160 (1945). - DRAKE, J. Amer. 
Chem. Soc. 57, 1570 (1935). 

Swollen Starch Grains and Osmotic Cells 

S u r v e y i n g  t h e  s t a t u s  of s t a r c h  c h e m i s t r y ,  MEYER x 
s i m p l y  s t a t e s  t h a t  " t h e  swol len  s t a r c h  g r a i n s  behave  
l ike l i t t l e  o smo t i c  ceils w h i c h  s h r i n k  in  a h y p e r t o n i c  

I K.H. MEYER and G. C. GIBBONS, Adv. Enzymol. 12, 341 (1951). 
- K. H. MEYER, Exper. 8, 405 (1952). 


